Abstract-increasing interest has been focused on developing a wearable sensor for human health monitoring system. A smart sensing system, which would help in detecting human emotions based on information from physiological sensors are surveyed. Heart rate sensor, PPG sensor, ECG sensor and EEG sensor will continuously monitor the physiological parameters of human body. The partial wearable EEG developed system has shown good results in monitoring the physiological parameters.
I. INTRODUCTION
Many new researches have been focused on improving quality of human life in terms of health [1] . by designing and fabricating sensors which are either in direct contact with the human body (invasive) or indirectly (non-invasive). These systems will also have a positive impact on the annual medical cost and the health management system.
The aim of this paper is to survey a non-invasive system which will be capable of recognizing human emotions, pulse rate, body characteristics based on measuring physiological parameters of a human body using smart sensors. The main parameters that will be measured are heart rate, skin conductance and brain waves. Physiology signals are healthy indicators showing whether a person's organs operate normally or not. In fact, if we can effectively utilize high-tech products to monitor an elderly person's physiological functions at any moment, it would be able to reduce unnecessary tragedy.
In the middle of 2000, the wearable products and technology have been successfully integrated. The wearable electrodes to detect ECG and EEG signal and the heartbeat pulse emerged in 2010, and then transmitted the physiological data to a remote receiver through a wireless network.
II. MEDICAL SURVEY A. Human emotions:
Emotions play a vital role in people's everyday life. Therefore it is very important to monitor the changes of human body as this will help in early detection of various emotional problems related to stress, anxiety, panic attacks etc. Different approaches have taken place to detect and evaluate human emotions. EEG analyses the nervous system to provide information about emotions B. Heart rate monitoring:
In an average adult, the heart goes through a full cardiac cycle 70 times a minute. This means that a healthy heart rate at rest is 60-80 beats per minute (BPM). Any irregularities in human heart rate can be due various factors. It is important to monitor the heart rate continuously which would help in finding a relationship between heart rate and changes in physical environment.
III. MEASUREMENT MECHANISM
In this section, we introduce the measurement mechanism of the three major types of physiological sensors those are PPG, ECG and EEG.
Photoplethysmogram (PPG)
A photoplethysmogram (PPG) and an electrocardiogram (ECG) are usually used to estimate the heartbeat rate. The PPG is measured from fingers or the wrist that is a distal part of a body, PPG signals are obtained by using a pulse oximeter. A conventional pulse oximeter monitors the perfusion of blood to the dermis and subcutaneous tissue of the skin. The change in volume caused by the cardiac output is detected by illuminating the skin with a light emitting diode (LED) and then sensing the amount of light reflected to a photodiode. PPG signal sensing is affected by the movement of people. PPG sensors consist of a LED and a photo-detector. Light travelling though biological tissue can be absorbed by different substances, including pigments in the skin, bone, and arterial and venous blood. Most changes in blood flow occur mainly in the arteries and arterioles (but not in the veins). PPG sensors optically detect changes in the blood flow volume (i.e., changes in the detected light intensity) in the micro-vascular bed of tissue via reflection from or transmission through the tissue.
Blood absorbs more light than the surrounding tissue. Therefore, a reduction in the amount of blood is detected as an increase in the intensity of the detected light. Previous research has identified several factors that affect PPG recordings, including the measurement site (i.e., probe attachment site), the contact force, mechanical movement artifacts, subject posture, and breathing, as well as ambient temperature.
PPG sensors are commonly worn on the fingers due to the high signal amplitude that can be achieved in comparison with other sites [6] . Nowadays some other configurations are also used for PPG sensors includes the ring finger, wrist, brachia, earlobe, external ear cartilage, and the superior auricular region etc. This way real time heartbeat estimation is possible using PPG signal easily.
Electrocardiography (ECG)
ECG measures the bio-potential generated by electrical signals that control the expansion and contraction of heart chambers. It is the process of recording the electrical activity of the heart over a period of time using electrodes placed on the skin. Earlier in 1903, ECG measurement techniques required number of electrodes. In a conventional 12-lead ECG, ten electrodes are placed on the patient's limbs and on the surface of the chest. The overall magnitude of the heart's electrical potential is then measured from twelve different angles ("leads") and is recorded over a period of time (usually ten seconds). In this way, the overall magnitude and direction of the heart's electrical depolarization is captured at each moment throughout the cardiac cycle. The graph of voltage versus time produced by this non-invasive medical procedure is referred to as an electrocardiogram as shown in fig below Modern ECG machines has evolved into compact electronic system that often include computerized interpretations of electrocardiogram. By 2010, wearable ECG devices came into practiced by various small hospitals. These wearable devices were used to measure various parameters of human body for example blood pressure, calories, sleep pattern, stress level and ECG or heart beat pattern. 
Electroencephalography (EEG)
It is an electrophysiological monitoring method to record electrical activity of the brain. It is typically non-invasive, with the electrodes placed along the scalp, although invasive electrodes are sometimes used such as in electrocorticography.
EEG refers to the recording of the brain's spontaneous electrical activity over a period of time, as recorded from multiple electrodes placed on the scalp. EEG is most often used to diagnose stress level, sleep disorders, depth of anaesthesia, coma, encephalopathy, and brain death. Basically EEG can also be used to diagnose patients' mental condition. Scalp EEG activity shows oscillations at a variety of frequencies. Several of these oscillations have characteristic frequency ranges.
Three types of wearable EEG are available named as on scalp EEG, ear-piece EEG and mind-wave EEG. On scalp EEG requires variety of electrodes as shown in fig. below In ear EEG is much effective then on scalp EEG, as it avoids use of many electrodes and it is assumed as human ears are more sensitive than scalp. Neuro-sky, is a Brain-Computer Interface (BCI) technology. The new systems also include built-in electrical "noise" reduction software/hardware, and utilize embedded (chip level) solutions for signal processing and output.
Comparison of EEG bands
The human brain is made up of billions of interconnected neurons; the patterns of interaction between these neurons are represented as thoughts and emotional states. Every interaction between neurons creates a minuscule electrical discharge; alone these charges are impossible to measure from outside the skull. However, the activity created by hundreds of thousands concurrent discharges aggregates into waves which can be measured by device called as Neurosky. These are dry electrodes that can measure brainwaves millimetres from the scalp and thus can easily be worn over hair. These sensors are a significant technological breakthrough in that they are the only noncontact EEG. IV. CONCLUSION According to the survey conducted, it is clear that for human health monitoring, the physiological parameters obtained from EEG sensor is much more effective than any other sensors. For heart rate measurement activity ECG and PPG were used in which wearable ECG gave the best results.
